areas in unconfined aquifers of finite thickness. Formal three-dimensional solutions for mound height and potential distribution for circular and rectangular sources were obtained for a compressible aquifer of finite thickness by Zlotnik [1990] , generalizing the solutions (for a circular source and an incompressible aquifer) of Dagan [1967] . However, no analysis of velocity components was given by any of these authors. Analysis of the three-dimensional flow under a circular source in an unconfined aquifer with arbitrary thickness was done first by Zlotnik and Ledder [ 1992] .
It was established that the role of compressibility in recharge problems is unimportant for the practical range of parameters (unlike well problems [Neuman, 1974] ). The problem considered here is the analysis of velocity in an unconfined aquifer with a rectangular area of recharge.
Generally, three-dimensional flow problems can be addressed by application of hydraulic head-based finite element or finite difference techniques. Then the velocity distribution is derived by various differentiation techniques.
The accuracy of this procedure for each case study is difficult to determine. Another approach based on the derivation of a boundary value problem for velocity directly [Zijl, 1984] was applied for steady state flow in two dimensions [Frind and Matanga, 1985; Zheng et al., 1988] . However, no realistic analytical solutions for velocity components were available for verification of numerical solutions of three-dimensional unsteady problems [Herbert, 1985] . This paper demonstrates the use of analytical formulas for unsteady three-dimensional hydraulic head and velocity components in an unconfined aquifer of finite thickness with a rectangular source of recharge, along with asymptotic 
SOLUTION FOR THE HYDRAULIC HEAD
The compressibility parameter tr = S sb/Sy is very small under most circumstances and has little effect for times of the order of the reference time tv = Syb/Kv (6) [Zlotnik and Ledder, 1992 •im
PROBLEM STATEMENT
We consider an unconfined aquifer of infinite lateral extent and finite thickness that rests on an impermeable horizontal layer. The aquifer material is uniform and anisotropic, with the principal conductivities being oriented parallel to the coordinate axes. The net specific recharge I at the water table is uniformly distributed over a rectangular area of half-length X and half width Y (Figure 1 ). The effects of the free surface and the compressibility of the aquifer material and water are included following Neuman [1974] .
Under the assumption I << Kv (following Dagan [1967] ) the governing equations for the increase of hydraulic head for -m < •, y < oo, 0 < g < b, t > 0 may be linearized as In our discussion we will focus on the velocity components, which have not been previously studied. Figures 2-6 illustrate the dimensionless velocity components for a 
